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CLIMATIC VARIATIONS IN SOUTH DAKOTA, 1900-1950
Robert M. Basile
Most of South Dakota lies within the Great Plains of the
United States. Thus, the climate of South Dakota, like that of the Great
Plains, has been one of relatively little precipitation and frequent
droughts. However, periods of rather high rainfall have led to consid
erable optimism. Likewise droughts like those of the 1930's may have
led to too much pessimism. What is the real picture of the variability
of South Dakota climate ?
The purpose of this pamphlet is to help answer this question.
No one knows with certainty what will happen in the future. The best
indication of what can be expected in future years is indicated by past
patterns of precipitation and droughts. This pattern can be pictured
by a set of maps which show areas that were "dry" or "wet" and how
they change from year to year.
This pamphlet presents such maps for the years 1900 through
1950. The maps for 1930 to 1933 have been redrawn from those pre-
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viously published. Those from 1934 to 1950 were prepared using the
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C. W. Thornthwaite, Atlas of Climatic Types in the United States,
1900-1939, U.S. Department of Agriculture, Washington, D.C. 1941.
same method.
These maps are divided by lines into arid, semi-arid, dry sub-
humid, moist subhumid, humid, and superhumid moisture regions. These
terms were established for the United States by observing the effects of
3
different amounts of moisture on plants in the Great Plains.
Maps showing the total precipitation per year have been avail
able for many years. These have been of considerable value in locating
areas of moisture deficiency, determining crop prospects, and land
productivity and value. A weakness of ordinary precipitation maps is
that all of the moisture which falls on the soil does not remain there.
Some evaporates and some runs off. The rate of evaporation is affected
by temperature, wind velocity, and humidity.
The maps shown here are different from total annual preci
pitation maps in that the precipitation has been adjusted for evaporation
from the soil and plants (transpiration) caused by temperatures. This
adjustment was made for each Weather Station reporting both precipi
tation and temperatures. The resulting figure is called a precipitation--
effectiveness index or simply a P/E Index. How this index was calcu
lated is explained in the Appendix.
C. W. Thornthwaite, "The Climates of North America According to a
New Classification, "Geographical Review, Vol. 21, 1931, pp.633-655
After each P/E Index was calculated, it was placed on a map
where the station was located. This operation was repeated for each
station for every year for which maps were made. Then lines (isopleths)
were drawn on the maps to separate the various climatic areas of the
state using the following key as a guide:
When the P/E Index is: The Climate is called:
0 - 15 Arid
16-31 Semi-arid
32 - 47 Dry subhumid
48 - 63 Moist Subhumid
64 or more Humid
The P/E Index is neither precipitation nor temperature but
an abstract number which represents a combination of both. The rela
tion of this index to both precipitation and corn production is illustrated
in Table 1. The P/E Index and corn yields from this table are presented
in Figure 1. Note here that the corn yields increase as the P/E Index
increases. Other factors such as the season in which the precipitation
occurs, the consecutive number of days without rain, the variations in
the amount of runoff, hot winds, and insect infestations keep this from
being a perfect correlation.
These maps show that the climates of South Dakota are con
stantly shifting. Comparison of the maps show the variations from
year to year but do not reveal the extent of day to day or month to
month variaticost Such maps can give a clearer picture of the extent
of droughty conditions than does a total annual precipitation map since
the precipitation has been adjusted for evaporation and transpiration
caused by temperature. However, the broad classification of climates
used is a limitation. For instance the variation in productivity of the
eastern half of South Dakota is considerably greater than that suggested
by the "normal" climate (see last map in series). Hence the primary
usefulness of these maps is to show the broad annual variations in the
climates of South Dakota.
Table 1. Relation of P/E Index to Precipitation and Corn Production,
Beadle County, 1931-50.
Year
Ppt.
Huron
Inches
12.7
13.4
12. 5
13.4
17.0
25.8
23.3
19.2
20.4
Ave. 20.65
P/E
Index
24.7
42.3
27.8
38.5
39.6
25.6
32.0
32.5
54.3
51.2
48.3
36.6
33.7
37.7
Corn
Pi anted
Acres
170,200
160,500
148,200
95,100
109,400
116,600
97, 700
86,500
83,000
92,200
82,400
76,300
107,900
127,200
144,700
133,900
138,500
115,000
129,300
109,000
Percent
of Acreage
Abandoned
26.4
11. 4
1 5.4
15.0
45.0
3.0
Corn Yield
Bu. /Acre
14.0
30.0
21 .0
24.0
13.5
39.0
13.0
22.0
12.8
Sources: South Dakota Crop and Livestock Reporting Service and
Weather Bureau Statistics
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APPENDIX
How the P/E Index Was Calculated
An annual P/ E Index was calculated for each weather station
for which both monthly precipitation and monthly temperatures were
available. This index is the sum of the 12 monthly P/E Ratios at a
given weather station. The formula used in calculating the P/E ratios
is as follows:
P/E - 11,5 / P N 9(T- 10^
In this formula P is the precipitation in inches for the month,
and T is the average temperature in degrees Fahrenheit for the same
month. Then if P r 2 and T = 80 for the month the P/E Ratio is
determined as follows:
P/E = 11.5 [Jl
(Jo
11.5 (6.0286) 9
- 11. 5 (0.02) = 0,230
Then the answer is multiplied by 10 to permit working with larger num
bers. The 12 P/E Ratios for each year were then added to give the P/E
Index for this station. The calculation for 1936 at the Huron weather
station are shown in Appendix Table 1.
The terms "arid," "semi-arid, " etc., were devieed for the
entire United States and are, of course, arbitrary as are all defini
tions. The term "arid" means only that the precipitation when adjusted
for evaporation and transpiration is relatively low or between 0-15
on the P/E Index.
Those interested in more details should consult C. W.
Thornthwaite, "The Climates of North America According to a New
Classification" Geographical Review, Vol. 21, 1931, pp. 633-55.
Appendix Table 1. Weather Data, P/E Ratios and
P/E Index for Huron, South Dakota, 1936
Month
January
February
March
April
May
June
July
August
September
October
November
December
precipitation
Inche s
0.52
0.88
0.68
1.62
1.09
1.66
0.85
3.08
0.33
0.35
1.05
0.49
0.5
- 5.4
33.5
41.8
63.8
70.4
84.4
76.2
66.0
46.8
30.6
22.0
P/E Index (sum of the monthly P/E ratios)
Source: U. S. Weather Bureau Reports
P/E
Ratio
